VCE Computing: Software Development
2016–2019
Written examination – End of year
Examination specifications
Overall conditions
The examination will be sat at a time and date to be set annually by the Victorian Curriculum and
Assessment Authority (VCAA). VCAA examination rules will apply. Details of these rules are
published annually in the VCE and VCAL Administrative Handbook.
There will be 15 minutes reading time and 2 hours writing time.
The examination will be marked by a panel appointed by the VCAA.
The examination will contribute 50 per cent to the study score.

Content
The VCE Computing Study Design 2016–2019 (‘Unit 3: Software Development’ and ‘Unit 4:
Software Development’) is the document for the development of the examination. The study design
includes the sections ‘Glossary’ (pages 11–13) and ‘Units 1–4: Problem-solving methodology’
(pages 14–16). All outcomes in ‘Unit 3: Software Development’ and ‘Unit 4: Software Development’
will be examined.
All of the key knowledge and skills that underpin the outcomes in Units 3 and 4 are examinable.

Format
The examination will be in the form of a question and answer book.
The examination will consist of three sections.
Section A will consist of 20 multiple-choice questions worth 1 mark each and will be worth a total
of 20 marks.
Section B will consist of short-answer questions and will be worth a total of 20 marks.
Section C will consist of short-answer and extended-answer questions, including questions with
multiple parts. Questions will be based on a case study. Materials relating to the case study for
Section C will be presented in a detachable insert in the centrefold. Section C will be worth a total
of 60 marks.
All questions will be compulsory. The total marks for the examination will be 100.
Answers to Section A are to be recorded on the answer sheet provided for multiple-choice
questions.
Answers to Sections B and C are to be recorded in the spaces provided in the question and
answer book.
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Approved materials and equipment
•
•

normal stationery requirements (pens, pencils, highlighters, erasers, sharpeners and rulers)
one scientific calculator

Relevant references
The following publications should be referred to in relation to the VCE Computing: Software
Development examination:
•
•
•

VCE Computing Study Design 2016–2019 (‘Unit 3: Software Development’ and ‘Unit 4:
Software Development’)
VCE Computing – Advice for teachers 2016–2019 (‘Units 3 and 4 Software Development’)
(includes assessment advice)
VCAA Bulletin

Advice
During the 2016–2019 accreditation period for VCE Computing: Software Development,
examinations will be prepared according to the examination specifications above. Each
examination will conform to these specifications and will test a representative sample of the key
knowledge and skills from all outcomes in Units 3 and 4.
Teachers and students should be aware that the terminology used in the examination will be in
accordance with the definitions provided in the sections ‘Glossary’ and ‘Units 1–4: Problem-solving
methodology’, as outlined on pages 11–16 of the study design.
The following sample examination provides an indication of the types of questions teachers and
students can expect until the current accreditation period is over.
Answers to multiple-choice questions are provided at the end of the examination.
Answers to other questions are not provided.
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Victorian Certificate of Education
Year

SUPERVISOR TO ATTACH PROCESSING LABEL HERE

Letter
STUDENT NUMBER

COMPUTING: SOFTWARE DEVELOPMENT
Written examination
Day Date
Reading time: *.** to *.** (15 minutes)
Writing time: *.** to *.** (2 hours)

P

E
L

QUESTION AND ANSWER BOOK

M
A

Structure of book

Section

A
B
C

S

Number of
questions

Number of questions
to be answered

20
7
15

20
7
15

Number of
marks

20
20
60
Total 100

• Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers,
sharpeners, rulers and one scientific calculator.
• Students are NOT permitted to bring into the examination room: blank sheets of paper and/or
correction fluid/tape.
Materials supplied
• Question and answer book of 19 pages.
• Detachable insert containing a case study for Section C in the centrefold.
• Answer sheet for multiple-choice questions.
Instructions
• Detach the insert from the centre of this book during reading time.
• Write your student number in the space provided above on this page.
• Check that your name and student number as printed on your answer sheet for multiple-choice
questions are correct, and sign your name in the space provided to verify this.
• All written responses must be in English.
At the end of the examination
• Place the answer sheet for multiple-choice questions inside the front cover of this book.
Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.
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SECTION A – Multiple-choice questions
Instructions for Section A
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.
A correct answer scores 1; an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.
No marks will be given if more than one answer is completed for any question.

Question 1
Testing involves establishing tests and expected results.
At what stage of the problem-solving methodology does testing occur?
A. design
B. analysis
C. evaluation
D. development
Question 2
Trace tables are used to test algorithms.
Which of the following best describes the characteristics of a trace table?
A. multi-column, multi-row, shows each variable
B. multi-column, multi-row, shows each variable and the result displayed
C. multi-column, multi-row, shows actual result, gives evidence of the test working
D. multi-column, multi-row, shows expected result, shows actual result, gives evidence of the test working
Question 3
XML describes a set of rules for
A. displaying words in a document.
B. inserting pictures into a document.
C. designing the layout of a web page.
D. formatting data for transferring and storage.
Question 4
A value in a list of temperatures stored in an array is to be located. The array is first sorted. The value to
be found is compared to the middle temperature in the array. If the value to be found is identical to this
temperature, the search is complete. If the value is not found, the search will continue. If the value to be
found is less than the middle temperature, then the first half of the list will be compared. If the value to be
found is greater than the middle temperature, then the second half of the list will be compared. This process
continues until the value is found or there are no more temperatures to compare.
This is an example of a
A. quick sort.
B. selection sort.
C. linear search.
D. binary search.

SECTION A – continued
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Question 5
Project management requires the precise scheduling of tasks throughout the duration of a project. Within this
schedule, there will be tasks that must be completed before others can begin.
The project management term for this is
A. dependency.
B. critical path.
C. milestone.
D. resource.
Question 6
The Privacy Act 1988 is best described as legislation that outlines how
A. individuals should use personal information.
B. organisations should collect and use health records.
C. organisations should collect and use personal information.
D. organisations should collect and use copyright information.
Question 7
A business expects its new software solution to reduce errors by 80 per cent over the next two years.
This is an example of an
A. organisational goal.
B. organisational objective.
C. information systems goal.
D. information systems objective.
Question 8
Mobile application architecture involves
A. facilitating the streaming of media.
B. writing software for wireless devices.
C. eliminating dedicated backend servers.
D. providing functionality independent of a server.
Question 9
An example of an evaluation criterion that measures the efficiency of a software solution is that the software
solution should
A. generate accurate output.
B. have an intuitive and easy-to-use interface.
C. produce the output within a practical time frame.
D. produce output that does not require the user to source additional information or perform additional
calculations.

SECTION A – continued
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Question 10
Joe has downloaded some information from the internet for his school project. Part of his project is to
provide details of the integrity of his information.
This means Joe must check his information for characteristics including
A. accuracy, effectiveness, security and timeliness.
B. accuracy, timeliness, reasonableness and security.
C. accuracy, authenticity, timeliness and reasonableness.
D. accuracy, authenticity, effectiveness and reasonableness.
Question 11
Olga was using the internet on her computer when a pop-up screen appeared, warning her that her computer
had a virus. The screen also provided a link to a ‘computer expert’ who would log on to her computer and
remove the virus when credit card details are provided for a payment of $100.
This is an example of
A. spam.
B. a worm.
C. a trojan.
D. phishing.
Question 12
The following numbers are to be sorted in ascending order.
14, 7, 69, 27, 15, 23, 11, 10
After the second pass, the numbers are in the following order.
7, 10, 69, 27, 15, 23, 11, 14
What type of algorithm was used to sort the array?
A. quick sort
B. bubble sort
C. binary sort
D. selection sort
Question 13
The following is an example of pseudocode.
WHILE X is not equal to 9
		
Add 1 to X
END WHILE
The lines of pseudocode above are best described as a
A. control structure.
B. procedure.
C. function.
D. method.

SECTION A – continued
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Question 14
An organisation requires a solution that will overcome an existing problem of unauthorised employees
accessing files. It also requires a solution that allows data to be exchanged between two information systems.
The solution should attract new customers to the business, who would be assured that their personal details
are protected.
Which of the following design factors will be affected by these constraints?
A. security, interoperability, marketability
B. affordability, marketability, usability
C. security, affordability, marketability
D. usability, security, affordability
Question 15
A procedure checks user input for reasonableness.
This type of check is called
A. user acceptance testing.
B. evaluation.
C. validation.
D. testing.
Question 16
EzyGames is a video game rental store. The data in the table below is stored using an associative array. The
implementation of this associative array returns null if the key is not found.
Video game name

Borrower

Rings 5: Protectors

John

SkyWars Battlefront

Luke

Rise Up 4

Pippa

Amateur Skater 10

Tony

When a lookup operation is performed on the associative array for the term ‘Amateur Skater 10’, which
value is returned?
A. null
B. Tony
C. Amateur Skater 10
D. Amateur Skater 10 Tony
Question 17
Compared to quick sort, the selection sort algorithm, on average, is best described as
A. being more complex and taking less time to sort a list.
B. being more complex and taking more time to sort a list.
C. being less complex and taking more time to sort a list.
D. being less complex and taking less time to sort a list.

SECTION A – continued
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Question 18
System A contains only the full names of all eligible voters in an electorate. System B contains the addresses
of all eligible voters in the same electorate. A new voting system will be used at the next election that will
allow election officials to check the details of people who present themselves to vote in the election.
The new voting system is dependent on data from which of the systems?
A. System A
B. System B
C. both System A and System B
D. neither System A nor System B
Question 19
RegBank is a bank based in regional Victoria that has recently begun to pilot a new mobile banking service
for its customers. This service allows customers to book appointments with bank staff, who will visit them
at home to discuss their banking needs. Bank staff working off site will require a secure link to the bank’s
information systems (a local intranet) in order to be able to view client information and process applications.
This might be best facilitated through
A. intranet access via a virtual private network.
B. internet access via a virtual private network.
C. intranet access via the internet.
D. internet access via an intranet.
Question 20
One of the requirements of a new software solution is that the organisation wants to be able to share
information with others without making modifications to its information system.
This is an example of a
A. usability constraint.
B. technical constraint.
C. social constraint.
D. legal constraint.

END OF SECTION A
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SECTION B – Short-answer questions
Instructions for Section B
Answer all questions in the spaces provided.

Question 1 (3 marks)
Lance Man Motors is a car dealership that operates across several locations in Australia. When a
car is purchased at the dealership, the owner’s personal and vehicle information are entered into
Lance Man’s central database by the salesperson. At each dealership location, there is a servicing
department where car owners can have their car serviced. A maintenance management system
(MMS) is used in all Lance Man dealerships across the country. The MMS displays the car’s entire
service history and any spare parts that have been purchased, regardless of which Lance Man
dealership the car was serviced or purchased at.
a.

Identify one advantage of using the MMS for mechanics in the servicing department and one
advantage for car owners.

2 marks

Mechanics

Car owners

b.

When a car owner brings their car in to be serviced, the mechanic keys the car’s registration
number into the MMS. The owner’s information from the central database is displayed, along
with the car’s service history. The mechanic is meant to ensure that all of the customer’s
details are correct in the central database.
The manager of the servicing department in Footscray has noticed that some other servicing
departments are not updating the central database and are not using the MMS as intended,
leading to data integrity problems.
Outline the impact on the MMS of diminished data integrity in the central database.

1 mark

SECTION B – continued
TURN OVER
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Question 2 (3 marks)
The algorithm below contains 12 lines, five of which are not shown.
Competition_Score stores the score each student received in a competition. Two types of certificates are to
be printed for students based on their scores. The variable Certificate stores the type of award to be printed.
A high-distinction certificate is printed when a student gets a score between 95 and 100. A pass certificate is
printed when a student gets a score between 50 and 94. No certificate is printed if the score is less than 50.
Complete the algorithm to ensure that it functions as expected.
Begin
		If Student in Student Details File Then
			If Competition_Score >= 50 Then

			EndIf
			Print “Certificate” Award
		EndIf
End

SECTION B – continued
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Question 3 (2 marks)
Consider the following types of storage:
• 650 MB CD-ROM
• 4.7 GB DVD-ROM
• 1 TB external hard drive
• 5 TB magnetic tape
State the best type of storage for each of the following situations.
• Distribution of a software package of approximately 3.5 GB

• Backing up a database of 30 000 000 records of 20 KB each

Question 4 (4 marks)
Jake has been asked to provide recommendations for a suitable backup system for a new web server at work.
He has estimated that allowance should be made to back up at least 5 GB of data. He is investigating the
following constraints that will affect his solution:
• Option 1 – Online backup through an external organisation
This system schedules a daily backup of all relevant data to a storage facility. A backup of the backup is
then sent electronically to another site at least 5 km away. The cost for data storage is $20 per month for
every 100 MB stored. The backup software is installed for free.
• Option 2 – Tape backup drive
This is an external tape backup unit with a USB connection and a 160 MB per second transfer rate.
Backups can be scheduled daily. Tapes can hold 800 GB of data and cost $2300 each.
Explain two factors that Jake needs to consider before deciding on the type of backup system to use in his
solution.
Factor 1

Factor 2

SECTION B – continued
TURN OVER
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Question 5 (2 marks)
You are a programmer who has applied for a job at a large software development company based
in Melbourne. As part of the application process, applicants are required to interpret some software
designs. An algorithm from one of these designs is shown below.
Begin
		TotTemp  0
		For Day  1 to 7
			Input(DailyTemp)
			TotTemp  TotTemp + DailyTemp
		End for
		AveTemp  TotTemp / 7
		
Display “Average temperature for the week is ” AveTemp
End
Explain the role of the algorithm.

Question 6 (2 marks)
Name a key piece of legislation that affects how organisations communicate their data and
information, and provide a specific example of how an organisation can fulfil this requirement.
Legislation
Example

Question 7 (4 marks)
a. Identify two techniques that could be used to record the progress of a project.

2 marks

Technique 1
Technique 2
b.

Identify two factors that could reduce the effectiveness of a project plan.

2 marks

Factor 1
Factor 2

END OF SECTION B
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SECTION C – Case study
Instructions for Section C
Please remove the insert from the centre of this book during reading time.
Use the case study provided in the insert to answer the questions in this section.
Answer all questions in the spaces provided.

Question 1 (5 marks)
Kirsten plans to set up the parking infringement monitoring system (PIMS). She decides that
buying the dedicated computer for the council office and the bluetooth printer as well as setting
them up will take four days; writing, testing and debugging the software for the dedicated computer
will take 25 days; writing, testing and debugging the application for the mobile phones will take
20 days; and testing the whole system and making sure it works will take seven days.
a.

Complete the Gantt chart below to show how the four tasks could be completed within
40 days.

Task

5

10

15

Days
20

25

30

35

4 marks

40

buy and set up equipment
program computer
program mobile phones
test system

b.

The task ‘test system’ cannot begin until both programming tasks are completed.
Show how this situation is represented on the Gantt chart above.

1 mark

Question 2 (4 marks)
Kirsten will include constraints in the software requirements specifications (SRS) that she is
writing.
State two different types of constraints that will influence the solution of the PIMS. Give an
example of each constraint.
Constraint 1
Example

Constraint 2
Example

SECTION C – continued
TURN OVER
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Question 3 (6 marks)
As part of her analysis, Kirsten has begun the context diagram shown below.

Parking ticket details

B

Car owner
E

D
Car location

Ticket details

A

Car arrival/departure times

F

Council fines
payment system

C
City engineer

Using the information in the case study, complete the context diagram by writing the labels for A, B, C, D, E
and F below.
A
B
C
D
E
F

SECTION C – continued
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Question 4 (4 marks)
James is concerned about security threats to the council’s fines payment system and is considering
upgrading the firewall on the council’s system as well as investigating the value of using access
logs.
a.

Explain the role of a firewall in the prevention of a security threat.

2 marks

b.

Describe one advantage and one disadvantage of using access logs.

2 marks

Advantage

Disadvantage

Question 5 (5 marks)
The PIMS will be storing important information that it will need to keep secure.
a.

State the data that the PIMS will need to keep secure.

2 marks

b.

State the type of protocol required and explain how this protocol will work.

3 marks

Type of protocol
Explanation

SECTION C – continued
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Question 6 (4 marks)
Outline one input and one output of the PIMS. In your response, include the origin of the input and the
destination of the output.
Input of the PIMS

Output of the PIMS

SECTION C – continued
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Question 7 (4 marks)
Kirsten has been working on the interface for the PIMS. She knows that data relating to a car that has
overstayed has to be sent to a parking officer’s mobile phone. The interface design is very important as the
parking officer will need to input all the relevant information in order to print a parking ticket.
Kirsten has produced two options for the parking ticket entry details – Option A and Option B.
Option A

Option B

Kirsten has determined the following criteria for evaluating the most appropriate design idea:
• Criterion 1 – The PIMS solution will provide parking tickets in a form that is complete.
• Criterion 2 – The PIMS solution user interface must be clear and easy to understand.
Which option – Option A or Option B – should Kirsten choose? Explain why.
Option
Explanation

SECTION C – continued
TURN OVER
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Question 8 (6 marks)
parkingTimesFile
cduID
+ changeDetected
+ batteryStatus

cduData
Separate
cduData

bayNum
+ timeZone
+ allowedParkingTime
Determine
deadlineTime
& cduBattery

Determine
overstay
bays

overstayMessage

cduFile

Kirsten has written parts of the data flow diagram (DFD; shown above) and she wants to start
writing a data dictionary for the project.
Using the information provided in the case study and the DFD above, begin setting up the
data dictionary in the table below by selecting one variable for each data type and providing a
description of the data.
Data type

Variable name

Description of data

Boolean
string
date/time

Question 9 (4 marks)
a. Propose a criterion suitable for measuring the efficiency of the new application that will be
installed on the mobile phones.

b.

Propose a criterion suitable for measuring the effectiveness of the new software that will be
installed on the dedicated computer in the council office.

2 marks

2 marks

SECTION C – continued
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Question 10 (2 marks)
Kirsten is considering making the cduFile a serial access file, but Henry, one of her leading
developers, recommends making it a random access file instead.
Which option – serial access file or random access file – should Kirsten choose? Explain why.
Option
Explanation

Question 11 (3 marks)
Kirsten has suggested that 60 per cent of all code lines within the PIMS source code have
comments. Henry says that he can work much faster if he leaves out all internal documentation.
He also says that implementing the comments will result in the solution not operating efficiently.
a.

Outline two reasons to support Kirsten’s suggestion of adding internal documentation.

b.

State a naming convention that Kirsten could use as part of the source code.

2 marks

1 mark

SECTION C – continued
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Question 12 (3 marks)
When a parking officer issues a parking ticket, the following record (in XML format) is sent from the mobile
phone application to the council’s fines payments system.
</infringement>
<?xml version=”1.0” encoding=”UTF-8”?>
<infringement>
		<reg_pl>				</reg_pl>
		<bay_num>				</bay_num>
		
<park_off>				
</park_off>
		
<c_make>				
</c_make>
		<c_model>				</c_model>
		<c_col>				</c_col>
		<reason>				</reason>
		<time>				</time>
		<date>				</date>
</infringement>
List three fields that the mobile phone application will send to the fines payments system in the XML file.

Question 13 (4 marks)
Once all the new elements of the PIMS software have been tested, Kirsten must test the usability of the entire
solution.
Using the prompts given below, briefly describe a plan for a usability test for the application that will be
installed on the mobile phones.
Purpose

Location

Equipment functionality

Users

SECTION C – continued
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Question 14 (3 marks)
After the PIMS has been in operation for a while, Kirsten will need to evaluate the effectiveness of
the solution. To do this, she will need to collect data.
Suggest a strategy that she might use to evaluate the timeliness of the notifications being sent to the
parking officers.

Question 15 (3 marks)
The city engineer, James, has been approached by a data mining software organisation that is keen
to sell the council its new software.
a.

Describe the practice of data mining.

b.

Outline two concerns that James would need to consider before purchasing any data mining
software.
Concern 1

Concern 2

END OF QUESTION AND ANSWER BOOK

1 mark

2 marks
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Answers to multiple-choice questions
Question

Answer

1

D

2

B

3

D

4

D

5

A

6

C

7

D

8

B

9

C

10

C

11

D

12

D

13

A

14

A

15

C

16

B

17

A

18

C

19

A

20

B
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Insert for Section C – Case study
Please remove from the centre of this book during reading time.
The large regional city of Bigton has a busy central business district (CBD). Over the last few years, parking
in the CBD has become a concern. One problem is that too many people overstay the time limits of the
parking bays in the CBD. Employing enough parking officers has also become a problem. Bigton City
Council has decided to look for a technological solution to these problems.
James Jones, the city engineer, proposed that the city purchase and install a commercially available solution
that detects vehicles that have overstayed the time limit. However, after examining one such solution,
the council determined that the solution provided a lot of features the city would never use and it was too
expensive. The council asked James to investigate creating the city’s own solution. This solution’s only
purpose would be to detect overstaying vehicles and notify parking officers of where these vehicles are
parked.
After some thought and investigation, James drew the plan shown below.
Parking infringement monitoring system (PIMS)

RDL

CDU

A car detection unit (CDU) in each
parking bay detects the arrival
(or departure) of a car. When an
arrival (or departure) occurs, the
CDU sends a signal to a nearby
roadside data logger (RDL). The
signal identifies the CDU and the
presence (or absence) of a car.

At set intervals, the RDL sends the
data it has collected to a dedicated
computer at the council office. This
is done via the internet, using the
mobile phone network.
Bigton City Council office

The council’s dedicated computer
determines which cars have stayed
too long. It then sends the location
of the cars and the overstay details
to a parking officer’s mobile phone.

The parking officer locates each
car. The officer gets the car’s details,
prints a parking ticket and then
sends this information to the
council’s fines payment system.

From time to time, the city engineer
will access the dedicated computer
to obtain statistics regarding the
operation of the system.
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During his investigation, James found out that the council gives all its parking officers a mobile phone
for use on the job, which means that these do not have to be purchased for the system; the mobile phones
would just need an application written for them. He also found out that all the other hardware needed for
the system, including a portable bluetooth printer, can be purchased ‘off the shelf’. The CDUs and RDLs
operate automatically, but the dedicated computer would need software written for it. The computer could be
connected to the council’s existing network, which would allow it to interact with the council’s fines payment
system.
To take his idea further, James hired programmer Kirsten Koder.
After interviewing James, Kirsten drew a use case diagram of the proposed PIMS, shown below.
Parking infringement
monitoring system

roadside
data logger

register car
arrivals and/or
departures
obtain
operational
statistics

city
engineer

complete
entry of ticket
details

print parking
ticket
parking
officer
transfer ticket
details
council
fines payment
system
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102232115601

Battery status
0 = battery low
1 = battery OK

CDU ID
10 digits that identify the CDU
This number is preset in
the factory and is unique
to each CDU.

E-company

CDU Model #437

The CDU
The type of CDU James has decided to use in the system is a small self-contained device that is about
5 cm long. It is designed to be placed just under the surface of a road. When the magnetic field around it is
disturbed by a car, the CDU transmits a data signal that contains a 12-digit code, as shown below.

Change detected
0 = car departed
1 = car arrived
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Parking bays
Since 1990, each parking bay in Bigton has been allocated a bay number, as shown in the section of the
city map below. Since the CDU ID number is programmed at the factory and cannot be changed, James has
decided that the best way to provide its location is to match the CDU ID to the bay number.
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END OF INSERT
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